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0 Rotatable magnetic-head unit for a magnetic apparatus. 



2® A rotatable magnetic-head unit comprises a cy- formed with an opening (2) in which the magnetic 

^lindrical drum (9) with at least one magnetic head (4) tape (6) moves. 

Ofor recording and/or reproducing signals on/from a 

^magnetic tape (6). This magnetic tape (6) is wrapped 
around a part of the circumference of the drum (9) 

Oand Is moved past said part of the drum circum- 

^ference. In order to obtain a stable bearing arrange- 
ment for the magnetic-head unit the magnetic head 

0(4) is fixedly connected to the drum (9), whose wall 

{^(11) is supported by means of spiral-groove bearings 

UJ(8) in the direct proximity of the magnetic heads (4) 
in a stationary cylindrical housing (1). The drum (9) 
can rotate Inside said housing (1). The housing (1) Is 
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Rotatable magnetic-head unit for a magnetic-tape apparatus. 



The invention relates to a rotatable magnetic- 
head unit for recording and/or reproducing signals 
on/from a magnetic tape, which head unit com- 
prises at least one magnetic head which is situated 
substantially within the circumference of a rotatable 
cylindrical drum and around which drum a mag- 
netic tape Is wrapped over a part of the drum 
circumference, which tape is moved past said part 
of the circumference, the drum being radially sup- 
ported by at least one spiral-groove bearing. Such 
a head unit is disclosed in EP 0,180,852 A1, and Is 
radially supported by spiral-groove bearings on the 
shaft, which also carries the drum. The heads of 
this unit can only perform a rotary movement 

A head unit in which the magnetic heads, in 
addition to a rotation, are also capable of perform- 
ing a translation is Jcnown from DE-OS 25 35 780. 
In this known unit the heads are translated axially 
16 relative to the drum in openings which for this 
purpose are formed in the drum wall, the transla- 
tion being controlled by means of a cam mecha- 
nism. The drum is supported by means of bearings 
on the drum shaft, which bearings are spaced from 
and arranged underneath the drum. Such a bearing 
arrangement on the drum shaft enables the head 
support to be translated relative to the drum. 

In a rotatable head unit stringent requirements 
are imposed on the radial bearing means of the 
drum. In this respect it is of particuiar importance 
that the magnetic head is positioned accurately 
relative to the tape. Since the drum is supported at 
a specific radial and axial distance from the free 
end of the magnetic head tolerances in the bearing 
means will give rise to positional deviations of the 
magnetic head in said l<nown magnetic-head units. 
In the case of the translatable magnetic heads in 
the head unit in accordance with DE-OS 25 35 780 
these tolerances are even more manifest on ac- 
count of the multiple bearing arrangement. It is the 
object of the invention to ensure an accurate posi- 
tioning of the magnetic head relative to the tape In 
such a magnetic-head unit which employs a stable 
spiral-groove bearing. 

The invention is characterized in that the drum 
is wholly or partly sunrounded by a cylindrical 
housing, the groove pattern of the spiral-groove 
bearing is formed in one of the facing wails of the 
drum and the housing, and the housing has an 
opening through which the magnetic tape Is guided 
as It moves past said part of the dmm circum- 
ference. This results in a construction In which the 
drum is supported circumferentially, so that in op- 
eration the radial distance between the bearing 
means and the path oif rotation of the free end of 
the magnetic head is minimized. 



A prefenred embodiment of the head unit In 
accordance with the invention Is characterized in 
that the spiral-groove bearing is provided in the 
inner wall of the housing. This results in a minimal 
5 axial distance between the bearing means and the 
path of rotation of the free end of the magnetic 
head. 

Combining the two above characteristic fea- 
tures yields a construction In which the spirai- 

10 groove bearing is situated in tiie direct proximity of 
the opening in the cylindrical housing, so that in 
operation the distance between the bearing means 
and the path of rotation of the free end of the 
magnetic head is minimal. This results In a minimal 

15 positioning error of the head relative to tiie tape in 
the event of bearing tolerances. 

Another preferred embodiment of the head unit 
Is characterized in tiiat tiie cylindrical housing Is 
mounted stationarily. This is in order to avoid an 

20 unnecessarily intricate construction. 

A furtiier preferred embodiment of the head 
unit Is characterized in tfiat resilient means are 
arranged on tiie housing near tiie opening to urge 
tiie tape, as it passes tiirough tiie opening, wHh its 

25 tape edge against the tape-guide face of tiie open- 
ing. In this way the position of the tape relative to 
tiie rotating and translating drum is always defined 
exactiy, which is essential for ttie con-ect operation 
of the apparatus. 

30 A further preferred embodiment of tiie head 
unit Is characterized in tiiat tiie tape-guide face of 
tiie opening is inclined relative to a plane per- 
pendicular to tiie axis of rotation of tiie drum. This 
enables tiie signal tracks to be written obliquely on 

35 tiie tape or to be read obliquely from tiie tape. 

Another preferred embodiment of the head unit 
is characterized in that tiie tape-guide face of the 
opening extends parallel to a plane perpendicular 
to the axis of rotation of the drum. This embodi- 

40 ment enables signal tracks to be written or read in 
a longitudinal direction of the tape. 

A further preferred embodiment of the head 
unit Is characterized in tiiat tiie drum carrying the 
heads Is arranged to be rotatable and translatable 

45 and is coupled to drive means to perform said two 
movements. Thus, the signal tracks can be written 
or read above or undemeatii one another, which is 
of particular importance for ti'acks which extend in 
the longitudinal direction of tiie tape in order to 

50 achieve a high signal density on the tape. By a 
suitable combination of rotation and translation a 
herring-bone pattern can be written on the tape. 
Another advantage of the fact that tiie drum can be 
axially translated is that the heads translate witii 
instead of relative to ttie drum. 
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Yet another advantage of said translation pos- 
sibility is that the translational movement is uncon- 
strained and is not dictated by a fixed pattern in 
time, for example by means of a cam mechanism 
or by means of a guideway. This enables different 
read and mite methods for the magnetic tape lo be 
realized without the construction of the head unit 
being modified. 

Embodiments of a rotatable magnetic head unit 
will now be described in more detail, by way of 
example, with reference to the accompanying 
drawings, which also show examples of signal 
tracks as written on and/or read from the magnetic 
tape. In the drawings: 

Fig. 1 is a vertical sectional view of a rotat- 
able magnetic-head unit in accordance with the 
invention, the tape-guide face of the opening ex- 
tending parallel to a plane perpendicular to the axis 
of rotation of the drum, 

Fig. 2 is a vertical sectional view of a rotat- 
able magnetic-head unit in accordance witii^anot^^^^ 
embodiment of the invention."in^fiich~the tape- 
guide face of the opening is inclined relative to a 
plane perpendicular to the axis of rotation of the 
drum. 

Fig. 3 shows the pattern with which the sig- 
nals are written on or read from the tape in a 
longitudinal direction in the case of the embodi- 
ment of the magnetic-head unit shown in Fig. 1. 
and 

Fig. 4 shows the herring-bone pattern with 
which the signals are written on and/or read from 
the tape in the case of the embodiment of the 
magnetic-head unit shown in Rg, 1. 

The rotatable magnetic-head unit shown In Fig. 
1 comprises a stationary cylindrical housing 1 
mounted on a frame, not shown, which housing Is 
fonned with an opening 2 over its entire circum- 
ference. Over a part of the circumference 2a this 
opening 2 extends over the entire thickness of the 
cylinder wall. Over the remainder of the circum- 
ference 2b the opening 2 takes the form of a 
recess in the Inner side of the cylinder wall. The 
height of the opening 2 is equal to the width of a 
magnetic tape 6 guided in the opening plus the 
height of the blade-shaped resilient means 5. 

The magnetic tape 6 moves in the part 2a of 
the opening where the cylinder wall has been re- 
moved over its entire thickness. The blade-shaped 
resilient means 5 are secured to tiie housing 1 at 
the top of tiie opening 2 and press against the 
upper edge of tiie magnetic tape 6. As a result of 
this, the lower edge of tiie magnetic tape 6 is in 
contact with a tape-guide face 7 which bounds the 
lower side of the opening 2. This tape-guide face 7 
extends parallel to a plane perpendicular to the 
axis of rotation 3 of a cylindrical dnjm 9. which Is 



concentric with tiie housing 1 . 

This drum 9 is supported In the housing 1 by 
means of two dynamic spiral-groove bearings 8. 
The groove patterns 8a and 8b are formed in the 
5 Inner side of the cylinder wall of the housing i in 
the direct proximity of the opening 2. 

Two magnetic heads 4 are an^ged inside tiie 
drum 9 in tiie middle of tiie drum wall 11 and are 
disposed in tiie dmm wall 11 at tiie same level and 
70 180* spaced from one anotiier. The heads 4 are 
an'anged in the dnjm wall 1 1 in such a way ttiat tiie 
recording/scanning faces at tiielr free ends are 
situated on a circle which is concentric witii said 
drum wall and which has a diameter larger tiian or 
76 equal to the diameter of tiie outer wall of tiie drum 
9, tiie otiier head portions being situated inside ttiis 
circle. In this way tiie head faces of tiie heads 4 
can make contact with tiie magnetic tape 6. which 
Is pressed against the rotary drum 9 as a result of 
20 tiie movement tiirough tiie opening 2. 

At its underside tiie drum 9 Is connected to a 
shafl-14 which extends-vertically-downwards- and - 
which Is provided with magnet poles 15. The upper 
magnet poles 15 each comprise a ring 15a which 
25 Is concentric witii said shaft and are formed below 
one anotiier In the outer wall of the shaft 14. The 
lower magnet poles 15 each comprise a rectangle 
15b and are fornied adjacent one anotiier in tiie 
outer wall of 6 tiie shaft 14 in such a way tiiat the 
30 longitudinal axis of the rectangle extends parallel to 
the axis of rotation 3. The horizontally disposed 
magnet poles 15a cooperate with a coil 16a which 
Is fixedly mounted on a frame, not shown, and ttiey 
provide tiie vertical franslation of tiie drum 9 and 
35 the magnetic heads 4 arranged in tiiis drum via tiie 
shaft 14. The vertical magnet poles 15b cooperate 
witti a coil 16b which Is fixedly mounted on tiie 
frame, not shown, and provide the rotation of the 
dmm 9 and tiie magnetic heads 4 ^ the shaft 14. 
40 The signal is transfen^d from ttie rotary mag- 
netic heads 4 to tiie stationary parts on the frame 
via transfomier rings 12. These 1 transformer rings 
12" are arranged in a cylinder 13, which is rigidly 
connected to the frame, not shown. 
45 Fig. 2 shows another example of a cylindrical 
housing 17. In this embodiment an opening 18 is 
fomied in the cylinder wall of the housing 17 in 
such a way tiiat the tape-guide face 19 Is Inclined 
relative to a plane perpendicular to the axis of 
50 rotation 3 of the dmm 9. the drum and otiier parts 
not being shown in Fig. 2. 

Rgs. 3 and 4 show tiie patterns of the signal 
tracks. The rectangles marked "0" are tracks cor- 
responding to one magnetic head and tiie rectan- 
S6 gles marked "X" are tracks corresponding to the 
otiier magnetic head. Rg. 3 shows the pattern 
obtained with the embodiment of tiie magnetic- 
head unit shown in Rg. 1. in which ttie tape-guide 



3 



EP 0 326 219 A1 



face of the opening 2 in the housing 1 extends 
parallel to a plane perpendicular to the axis of 
rotation 3 of the drum 9. The read and write se- 
quence is from the right to the left In Fig. 3 and 
alternately from the bottom to the top and from the 6 
top to tfie bottom, the magnetic tape 6 being 
moved to the right. Between two consecutive tracks 
a spacing is formed equal to the width of one track. 
This spacing accommodates the track which is 
written if the head Is translated In the opposite ro 
vertical direction. Writing or reading is effected 
alternately by one head and by the other head. 

Fig. 4 shows the herring-bone pattern obtained 
in the case of the embodiment of the magnetic- 
head unit shown in Fig. 1. The hening-bone pattern is 
Is obtained by a suitably combined rotation and 
translation of the drum 9. Again the write sequence 
is from the right to the left. One head now writes 
the tracks from the upper edge towards the middle 
of the tape 6 and the other head writes tracks from zo 
the bwer edge towards the middle of the tape 6. 
Writing or reading Is effected alternately by one 
head or the other. Again the magnetic tape 6 
moves to the right. 

In the embodiment of the magnetic-head unit 2S 
shown in Rg. 2, in which the tape-guide face of the 
opening 18 in the housing 17 is inclined relative to 
a plane perpendicular to the ara's of rotation 3 of 
the drum 9, ttie customers helical-scan pattern is 
recorded on tiie magnetic tape 6. The drum 9 then ao 
only performs a rotary movement, the axial move- 
ment being inhibited. 

The embodiment of the magnetic-head unit In 
accordance witii the Invention described In tiie 
foregoing can also be provided witii the groove 95 
pattern of the spiral-groove bearing In the outer 
wail of the rotary drum. However, this groove pat- 
tern should tiien be situated at a suitable distance 
from the magnetic heads in order to prevent the 
grooves from reaching the opening during transia- 4o 
tion of the drum, which would Impair a stable 
bearing action. It is alternatively possible to provide 
the magnetic-head unit with only one spiral-groove 
bearing. However, this provides a less stable bear- 
ing action. 45 

Instead of two heads ttie magnetic-head unit 
may comprise one head or more than two heads. A 
con-ect operation of the magnetic-head unit is also 
possible without the drum being translated. How- 
ever, in tiie embodiment shown in Rg. 1 tills will so 
result In the signal density on the tape being re- 
duced. It Is also possible for tiie housing to be 
rotated but with a lower speed tiian that of tiie 
drum. One possibility is to rotate the housing in 
such a way that the circumferential speed of the 55 
housing is equal to tiie speed of the tape, which 
will eliminate friction and wear at the location of the 
tape-housing contact. 



Claims 

1. A rotatable magnetic-head unit for recording 
and/or reproducing signals on/from a magnetic 
tape, which head unit comprises at least one mag- 
netic head (4) which is situated substantially within 
the circumference of a rotatable cylindrical drum 
(9) and around which doim (9) a magnetic tape (6) 
is wrapped over a part of the drum circumference, 
which tape Is moved past said part of tiie circum- 
ference, tiie drum (9) being radially supported by 
at least one spiral-groove bearing (8), characterized 
in that the drum (9) is wholly or partiy surrounded 
by a cylindrical housing (1), tiie groove pattern (8a, 
8b) of tiie spiral^roove bearing (8) is formed in 
one of tiie facing walls of tiie drum (9) and tiie 
housing (1). and tiie housing (1) has an opening (2) 
through which the magnetic tape (6) is guided as it 
moves past said part of tiie circumference of tiie 
drum (9). 

2. A magnetic-head unit as claimed in Claim 1. 
characterized in that tiie spiral-groove bearing (1) is 
provided In the inner wall of the housing (1). 

3. A magnetic-head unit as claimed in Claim 1 
or 2, characterized In tiiat tiie cylindrical housing 
(1) is mounted stationarily. 

4. A magnetic-head unit as claimed in Claim 1. 
2 or 3. characterized in that resilient means (5) are 
arranged on tiie housing (1) near the opening (2) to 
urge the tape (6), as it passed tiirough said open- 
ing (2). witii its tape edge against the tape-guide 
face (7) of the opening (2). 

5. A magnetic-head unit as claimed In Claim 4, 
characterized In tiiat the tape-guide face (7) of tiie 
opening (2) is Inclined relative to a plane per- 
pendicular to the axis of rotation (3) of tiie drum 

(9)- 

6. A magnetic-head unit as claimed in Claim 4. 
characterized in tiiat the tape guide face (7) of tiie 
opening (2) extends parallel to a plane perpendicu- 
lar to the axis of rotation (3) of the drum (9). 

7. A magnetic-head unit as claimed in any one 
of the preceding Claims, characterized in tiiat the 
drum (9) carrying tiie heads (4) is arranged to be 
rotatable and translatable and is coupled to drive 
means to perform said two movements. 
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